
���������
	���������

����������� �"!#�%$'&)( *,+ �.-�/0*213/����4�6587

9;:=<?>�@BAC>EDGFHFJI�KLDGM"IONQPHDGR
S=T.UWV�XYX[Z�\ ]�]�^_^_^a`cb�dfehg ejilknmog p�q
r
s ��tu	��hv�w�xzy�{[|~}
�G�l}z�n�
�O�

������� ���
	���v�� ��������� � � t � �ht ���j�~� � �;���#���l� tz��v ���������_�#��� ��t
��t
{�| ���������E� t � �"v��n��tz� � �O	��"� � t
	��hv
{oy�� � ��� ��� 	c|B� � �"�n�8  ��¡�¢�� �n{�{�� � 	��hv2£ � 	 � 	 � �E�����¥¤�¤_vG��	�� � 	�� �h�_��� ��  � ��{ � � � ��t � | � � � y�{[	 ��� t
�,y� � l� � { � � � 	
�n�¦	 � �8§ � tz� �Q��� ���©¨Et
	 � � �_ª ��«���v¬�® s ���a�°¯�¯ �¦±³²�²G´�µ·¶h¸ ¡�¹ t
	E�n�nº»� � ¼_�

½.¾�¿�m ÀJÁBÀJi�kz¾jÂ�T�¿QÃ�ÄGm XYÃ�e"qz¾�Å�Ä�ÁBÁ2¿Q¾�ÆGÇ�Ç�È)É�qziheh¿Q¾�¿Qilbj¿QÃ



Ê
ËÌÊQÍ�Î�ÏÑÐ©ÒÓ~Ô�Î�Ê"Ð2Í

@�<
NQ<zÕuNQPHDGR�DGÖ_×�Ø�Õ":�I�M�Ù�FÚ<nÛQÛ.Ül<nÕ
I�ÝlÛ.PHR�NQDÑ:�I�ÜlM�DGR�Û.PJÛ#D�R=<�D�Ö4N�:=<�Õ":�IGFÚFH<
R�ÞGPHR=Þ2ÞGD�I�FJÛ�D�Öa>�@�AàßQß;áÚâuãfä�ß�R�NQ:=D�Ûj<�Ül<zÕzI�Ý�ÛzåGIÑæ�ç=PÚNQ<
FJI�M�ÞG<©ÜlPÚM�<zÕuNB>�èêé�PHDGFJION�PÚD�RëPJÛ�<uìlíL<zÕuNQ<zÜîá ïnãfä
9;:=PHÛÑR=D�N�<ëÜl<zÛ�ÕuM�PHK�<nÛ2I�Ûj<nI�M"Õ":ðÖñD�M2NQ:=<¥Ül<zÕzI�Ý�Û2×;Ø,òôóLõÌI�R�Üî×;Ø,òöó�÷êPHR³øóGóùÕuD�FÚFHPJÛjPHDGR�Û2I�Nú û¥ü â�ý þ�ÿ 9�<�����PoN�:îNQ:=<
>�@BA Ül<
NQ<zÕuNQD�MÑION©NQ:=<�A�<
M�Ù�PÚFJI�Kî9�<zéOIONQM�DGR�ä���ç�Õ":àÜl<nÕ
I�ÝlÛ©:�I�é�<¦R=DGN2K�<z<
R Ûj<z<
Ràç=íàNQD R=D��2ä�9;:=<�Õuç�MQM�<
R�N©ç=í=íL<
MÑFHPÚÙ�PÚN�Û©D�R
NQ:�<	��M"I�R�Õ":=PHR=Þ�
�IONQPHD�Û�I�M�<	��=ý�� â�����ÑDGRð<zIGÕ":�DGÖ#NQ:�<¦Ül<nÕ
I�Ý Ù�D�Ü=<zÛá �Oã ä©9;:=<
D�MQ<
NQPJÕ
IGF�í=M�<zÜlPJÕhN�PÚD�R�ÛBI�M�<ÑK�<
N��E<z<
R â�����ÑI�R�Ü
ïlý��'â������á ÿ�ãfä
9;:=<���M"I�R�Õ":=PHR=Þ�
8I�NQPHD�Û������ × Ø ò ���"!�I�M�<8R=D�MQÙ~I�FHP$#
<zÜN�DÑN�:=<���M"I�R�Õ":=PHR=Þ�
8I�NQPHD������%��&' ò õð÷(!#ü)�jâGý+*-,�./=ýHâ��0!1�¥â����2á 3Oãfä
9;:=<2MQ<zFHI�NQPHDGR�ÛQ:=PHíëKL<uN���<
<zR¥N�:=<���M�IGR�Õ":=PHR=Þ�
8ION�PÚD�Û�I�R�ÜëNQ:=<2R�ç=Ù¦K�<zM8D�Ö�DGK�ÛQ<
M�éG<nÜ�<zéG<
R�N"Û;PHÛ�N�:=<©ÖñDGFHFÚD���PHR=Þ"4

576(8-6 ����� × Ø ò ����!
5:9;8�9 �<�	�%� ' ò õ)÷(!

ü>= �c× Ø ò?�"��!
= �@� ' ò õ)÷(!

��:=<zMQ<04
A = PJÛ�NQ:=<2R�ç=Ù¦K�<zM8D�Ö�DGK�ÛQ<
M�éG<nÜ�<zéG<
R�N"ÛB� × Ø DGMC� ' !ED
A 5 6 � 5:9 !EPHÛEN�:=<�N�D�N"I�F4<GF�ÕuPH<
R�ÕuÝH�YN�MQPHÞGÞ�<
Mnå�M�<zÕ
DGR�ÛjNQM�ç�ÕuNQPHDGRëIGR�ÜëIGR�I�FHÝlÛjPJÛ7!.ÖñDGM;DGK�Ûj<zMQé�PHR=Þ,I×�ØI�@��&-!GD=9;:=<B<GF�ÕuPH<
R�Õ
Ý 5 6 PHÛ
IGÛ�Ûjç=Ù�<nÜ�N�DKL<©NQ:�<ÑÛQIGÙ<BÖñD�M;NQ:=<©N���D~Ül<zÕzI�Ý�Ù�D�Ü=<zÛ�ó�õ IGR�Ü,ó�÷JD
A 8-6 � 8 9 !�PJÛ�NQ:=<�K�K�æ�ç�I�M7L2:�I�ÜlMQD�R=P$#zION�PÚD�RÑÖñM"IGÕuNQPHDGRÑÖñD�M�NQ:=<8× Ø �@��&-!uäNMà<�ç�ÛQ<�NQ:=<;ÖñD�FÚFHD���PÚR�Þ�éOI�FHç=<nÛ�á ,GãO4 8-6 üP=ý Gþ�,N.Q�ýÚâ�*�å
8 9 üR�ý 3�þS*T.U�ý 0=â�=å 8-6(VW8 9 üR=ý[ï��X.U�ý �,

9;:=<2R�ç=Ù,KL<
M�DGÖ�D�K�Ûj<zMQé�<zÜY� ' ò õ)÷îÜl<zÕzI�Ý�Û�PJÛ8I¦ÖñM�I�ÕhN�PÚD�R¥DGÖ�NQ:�<©NQD�N"I�F_R�ç=Ù¦K�<zM�D�ÖJ�Wò �"Z[�\�]4

8 ü = �@� ' ò õð÷(! V = �@�Wò � Z � � !
9;:=<zMQ<
ÖñDGM�<

����� ×;Ø�ò ���"!#ü^= �c×�Ø�ò?�"��!_
��:=<zMQ<

_ ü 5 6 8 6 8 = �@�Wò?� Z � � !
5 9 8 9 �<�	�%� ' ò õ)÷(!

M'<ÑÕzI�FHF _ NQ:=<ÑI�Õ
Õu<zílN�IGR�Õu<�ä

ÊhÊ
Ë Ò�`�ÎJ`�a"`�bdcXeNfhg^f�i<f�Í�Îja"f�e1f�Ô�Î�Ê"Ð2Í

9;:=<ëI�R�I�FHÝ�ÛQPJÛ2PHÛ,í�<zMjÖñD�MQÙ�<nÜîDGR Ü=ION"I N�I�LG<zRk��PoN�:îNQ:=<�>�@�A�ßjßÑÜ=<uNQ<nÕhN�DGMÑKL<uN���<
<zR A=<zK=MQç�I�M�ÝàïW0�ï·I�R�ÜU��<
ílN�<
Ù¦K�<zMïW0�3�å
ÕuD�MQM�<zÛQíLDGR�ÜlPHR=Þ¦NQD~I�R·PHR�N�<
Þ�M�I�NQ<zÜ¥FHç=Ù�PÚR=D�ÛjPÚN�Ý�DGÖ�ânþ�3.í=Kl�\mnä
9;:=<�Ü=ION"I'IGMQ< ÕuD�FÚFH<zÕuNQ<zÜn��PÚNQ: NQ:=<po�9T�ED�Kf9aM�I�Õ:L'9aMQPHÞGÞ�<
M:q=åJ��:=PJÕ":%Ûj<zFÚ<nÕhN�Û�<zéG<zR�N"Û�ÕuDGR�N"I�PHR=PÚR�ÞðN�M�I�Õ:Làí�I�PHM�Û�ÕuD�Ù�PÚR=ÞàÖñM�DGÙ
ÛQ<zÕuD�R�Ü=IGMQÝ~é�<
MQNQ<uìl<nÛ
ä
>�@�A ç�Ûj<nÛÑI¥NQ:=M�<
<rK FH<
é�<
F�N�MQPHÞGÞ�<
Mnä�s�NBt�M�ÛjNÑFÚ<zéG<zFcå6N�:=<vu�A�9w�ñ<�u8N�MQ<zÙ<zFÚÝàA�I�Û�NÑ9aM�I�Õ:LG<
ME!�MQ<nÕuDGR�Û�N�MQç�ÕuN�Û2IGR�Ü'ÛQ<
FH<zÕuN�Û©N�M�I�Õ:LlÛ
��PÚNQ:·NQM"I�R�ÛQéG<zM�ÛQ<BÙD�Ù�<
R�NQç=ÙWó"xky%ï[zB<r� V ÕOäs�NEN�:=<BÛQ<zÕ
DGR�Ü�FÚ<zéG<
F�NQ:�<{�|�B9)�%�lPÚFHPHÕ
DGRQ�.<zMjN�<uìë9aM�I�Õ:LG<zM:!�Ù�<zI�Ûjç�MQ<nÛ#N�:=<�N�M�I�Õ:L¦PHÙ�í�IGÕuN�í�I�M"I�Ù�<uN�<
M"ÛC�@} & !EI�R�Ü�Ûj<zFÚ<nÕhN"Û�N�M�I�Õ:LlÛí�IGPÚM"Û�ÕuD�ÙPHR=ÞÖñM�DGÙ ÛQ<zÕ
DGR�Ü=IGMQÝ~é�<
MQNQ<
ì�<nÛ�K�Ý¥ÕuçlNQNQPHR=Þ~DGR~} & äs�NëNQ:�<)NQ:�PÚM"Ü%FÚ<zéG<zF�IùÕ
DGÙ�í=FH<uNQ<'<
é�<
R�N�MQ<nÕuD�R�Û�N�MQç�ÕhNQPHDGR%PJÛëíL<
MQÖñDGM�Ù�<zÜ6å8IGR�ÜêNQ:�<ðFH<
éG<zF,âðIGR�Ü%FH<
éG<zFBïîM�<zæ�ç=PHM�<
Ù�<
R�N�ÛëI�M�<
ÕuD�R�t�M�Ù�<zÜ6ä
ß�R~DGM"Ül<
M�N�DÑFÚD�D0LÑÖñDGM�× Ø ò ó�õ IGR�Ü©ó�÷ Ül<zÕzI�ÝlÛ
åGNQ:=<8PHR�éOI�M�PHIGR�N#Ù~I�ÛQÛ.DGÖ4NQM"IGÕ:LÑí�IGPÚM"Û.PJÛ�ÕzI�FJÕuç=FJION�<zÜK�ÝI�ÛQÛQPÚÞ�R=PHR=ÞBNQ:=<8Ù~I�ÛQÛ.DGÖ
NQ:�<�÷ N�D,KLD�NQ:ëNQM"IGÕ:LlÛzä�9;:=<�MQ<nIGÛQDGR~PJÛ#N�:�ION;Ûjç�Õ":ëIGÛ�ÛjPHÞGR�Ù<zR�NEÙ~IOìlPHÙP$#
<nÛ.N�:=<BÛQ<
í�I�M"IONQPHDGR~KL<uN���<
<zR~NQ:�<�íL<zI�L�Û�D�Ö_N�:=<��Wò?�"�
I�R�Ü�N�:=<Ñ× Ø Ül<zÕzI�Ý�Û�PHR·NQ:=<2Ù~IGÛ�Û�ÛQí�<nÕhNQM�ç=Ù ä



`~Ë ÐI���E�����$�-����a��W�S�r�r�

9;:=<2Ûj<zFÚ<nÕhNQPHDGR·DGí=NQPHÙP$#zI�NQPHDGR·:�IGÛ�KL<
<zR·íL<
MQÖñDGM�Ù�<zÜ¥ç�ÛQPÚR=Þ¦NQ:�<2<zÛjNQPHÙ�I�NQD�M;Ü=<Gt�R=<nÜ·PÚRîá *�ã ä.9;:=PJÛ;<zÛjNQPHÙ~ION�DGM�í=M�DOé�PHÜl<nÛ�D�ílNQPHÙ~I�F
Õuç=N�ÛX��:=PJÕ": I�M�<BÞ�D�D�ÜëÖñDGM8ÛQPHÞGR�IGF6Ù<nIGÛQç=M�<
Ù�<
R�N�Û;IGR�Ü�ÖñD�M�ÛQ<uNjN�PÚR�Þ�IGR¥ç�í=í�<zM8FHPÚÙ�PÚN�DGR·PoNnä
9;:=<8DGí=NQPHÙP$#zI�NQPHDGR�:�I�Û.K�<z<
R~íL<
MQÖñDGM�Ù�<zÜ�:=PJÜlPHR=Þ©NQ:=<�ÛjPHÞGR�IGF=M�<
ÞGPHDGR�PHRNQ:=<�PÚR�éOI�M�PHIGR�N�Ù~I�ÛQÛ#ÛQíL<zÕhN�MQç�Ù�IGR�Üç�ÛjPHR=ÞÑD�R=FHÝ,<
é�<
R�N�Û
��PÚNQ:ð<zéG<zR)NQM�PHÞGÞG<zM�R�ç=Ù¦K�<zM�Ûzå4Pcä <Gä���S�°D�Ö.N�:=<NQDGN�I�F�Û�I�Ù�í=FH<Gä2ß�R)Ö I�ÕhNnå\�E<<��IGR�NBNQD·I�éGD�PHÜ�ç�ÛjPHR=Þ�N�:=<~ÛQIGÙ�<¦Û�I�Ù�í=FH<ÑÖñDGM©KLD�N�:
DGí=NQPHÙP$#zI�NQPHDGR I�R�Ü·K�I�Õ:L�ÞGM�DGç=R�ÜëÕ
I�FJÕuç�FHI�NQPHDGR_å=ÛQPÚR�Õu<B��<©ÕzI�R·PÚR�N�MQDlÜlç�Õ
<2IÛjN�I�NQPJÛ�N�PHÕzI�F_K�PHI�Û�Ülç=<BNQD���ç�ÕhNQç�IONQPHDGR�Û
ä
A=DGM�<zIGÕ": ÛQ<uN8D�Ö#Õ
çlN�ÛzålNQ:�<ÑéOI�FHç=<2D�Ö�NQ:=<,K�IGÕ:L�ÞGM�DGç�R�Ü�:�I�Û�KL<
<
R�D�KlN�IGPÚR�<zÜ·K�Ývt=NjN�PÚR�Þ~NQ:=<¦ÛjPJÜl<
K�I�R�Ü=Û8PÚR·NQ:�<ÑPÚR�éOI�M�PJI�R�N�Ù�I�ÛQÛ
ÛQí�<nÕhNQM�ç=Ù I�R�Ü¥PÚR�N�<
ÞGM"ION�PÚR�Þ,N�:=<{t=NjN�<zÜ·Öñç=R�ÕhNQPHDGR PHR·NQ:=<ÑÛQPÚÞ�R�I�F6M�<
Þ�PÚD�R_ä
9;:=<2MQ<nÕuD�R�Û�N�MQç�ÕhNQPHDGR¥<GF�ÕuPH<
R�ÕuÝ~ÖñD�M;NQ:=<ÑÛQPÚÞ�R�I�F6:�IGÛ;KL<
<
R <zé�IGFÚç�IONQ<nÜëç�ÛjPHR=Þ�I���DGR�N�<Ñ>�IGMQFHD�ä

ÊhÊhÊuË��I`,Ô����¦Ï2Ð2Ó¦Í�Òva

9;:=<�K�I�Õ:L�ÞGM�DGç=R�Ü�PHR~N�:=PHÛ;IGR�I�FHÝlÛjPJÛ#PJÛ�Þ�PÚé�<
R�K�ÝNQM"IGÕ:Lí�IGPÚM"Û]��:�PHÕ":ëI�Õ
Õ
PHÜl<zR�N�I�FHFHÝ¦:�I�é�<�I�R¥PÚR�éOI�M�PJI�R�N�Ù~IGÛ�Û�Õ
FÚD�Ûj<�NQDÑN�:=<BÙ�I�ÛQÛ
D�Ö�NQ:�<Ñ× Ø �roQÕuD�Ù,K=PHR�I�NQDGM�PJI�F4K�IGÕ:L�Þ�MQD�ç=R�Ü�qS!#I�R�ÜëN�:=<©N�IGPÚF4ÖñM�DGÙ0NQ:=<�� ò?�"� ÛQPÚÞ�R�I�F ä
9;:=<2K�IGÕ:L�Þ�MQD�ç=R�Ü~:�I�Û;K�<z<
R�Õ
IGFHÕ
ç=FJIONQ<nÜëK�Ývt�NjNQPHR=Þ�N�:=<2PÚR�éOI�M�PJI�R�N�Ù�I�ÛQÛ;ÛQí�<nÕhN�MQç=Ù I�R�Ü¥PHR�N�<
M�í�D�FHI�NQPHR=Þ�PÚR·N�:=<ÑÛjPHÞGR�I�F4MQ<zÞGPHDGR_ä
� R=FHÝ�<
é�<
R�N�ÛT��PÚNQ: DlÜ=Ü¥NQM�PHÞGÞG<zM;R�ç�Ù,KL<
M"ÛT�E<zMQ<©ç�ÛQ<zÜ6ä
ß�R�DGM"Ül<
M�N�D~<
éOI�FHç�I�NQ<2N�:=<,ÛQÝ�ÛjNQ<zÙ~IONQPJÕ2ç=R�Õu<
MQN�IGPÚR�N�Ý·Ülç=<2N�D�NQ:=<Ûj:�IGí�<2DGÖ�NQ:=<¦K�IGÕ:L�ÞGM�DGç�R�Ü6å=ÜlP��L<zMQ<zR�N8Öñç=R�ÕuNQPHDGR�Û�:�I�éG<2KL<
<zR
ç�ÛQ<zÜ6ä]�lç�Õ":·I~ÛQÝlÛ�N�<
Ù~ION�PHÕ©IW�L<nÕhN�Û�N�:=<2R�ç=Ù,KL<
M�D�Ö1�Wò?�"� <zéG<zR�N"Û;ç�ÛQ<zÜëÖñDGM�R=D�MQÙ~I�FHP$#zION�PÚD�R_ä
9;:=<2éOI�FHç=<BÖñDGM;NQ:�<2<uìlí�<nÕhN�<zÜ·K�IGÕ:L�Þ�MQD�ç=R�Ü�PHR·NQ:=<ÑÛQPHÞGR�IGFLM�<
Þ�PÚD�R¥PJÛ�4

� ü�*0*�ïX.U3�â
��:=<zMQ<BNQ:�<2<
M�MQD�M�PHR�Õ
FÚç�Ü=<zÛ;KLD�NQ:·N�:=<ÑÛ�N"ION�PHÛjNQPJÕ
IGF�I�R�Ü·ÛQÝ�ÛjNQ<zÙ~IONQPJÕB<
M�MQD�M�Ûzä

Ê�i�Ë�a���a�Î�f;bd`�Î�ÊhÔ»ÓÍ~Ô�f�Ï;ÎJ`,Ê�ÍÎ�Ê�fXa

��ÝlÛ�N�<
Ù~ION�PHÕ©ç=R�Õu<
MQN�IGPÚR�N�PÚ<nÛED�R·NQ:=<ÑI�Õ
Õu<zílN�IGR�Õu<©ÕuD�Ù�<©ÖñMQD�Ù NQ:=<©ÖñD�FÚFHD���PHR=ÞÛQDGç�M�Õ
<zÛ�4
A Ûj:�IGí�<�D�Ö�NQ:=<;K�I�Õ:L�Þ�MQD�ç=R�Ü©PHR,N�:=<�ÛjPHÞGR�I�F�MQ<zÞGPHDGRÑDGÖ�NQ:�<EPHR�é�IGMQPJI�R�N�Ù~IGÛ�ÛaÛQí�<nÕhN�MQç=Ù��ñPÚN.IW�L<nÕhN"Û�N�:=<;<uìlíL<zÕhN�<zÜ¦K�IGÕ:L�Þ�MQD�ç=R�Ü�!GD
A NQ:=<2R�ç=Ù¦K�<zM�D�Ö1��ò �"�·M�<zÕ
DGR�ÛjNQM�ç�ÕuNQ<zÜ·Ül<nÕ
I�ÝlÛ�PHÛ�IGFHÛQD~I��4<zÕhN�<zÜ·K�Ý~NQ:�<ÑÛj:�IGí�<©DGÖaN�:=<2K�IGÕ:L�Þ�MQD�ç=R�Ü\D
A MQ<zFHI�NQPHéG<T�EM"I�R�Õ":=PÚR�Þ�A=M"IGÕuNQPHDGR�Û�DGÖL× Ø ò ó��,IGR�Ü¦× Ø ò ó�÷.å�ÛQPÚR�Õu<�NQ:=<�N���D2Ül<zÕzI�Ý2ÙDlÜl<nÛ�:�I�éG<;I©ÜlP��L<zMQ<zR�N#M�<zÕ
DGR�ÛjNQM�ç�ÕuNQPHDGR
<GF�ÕuPH<
R�Õ
Ý�D
A ÜlP �4<
M�<
R�Õu<©K�<
N��E<z<
R·NQ:�<2PÚR�éOI�M�PHIGR�N�Ù~IGÛ�ÛQ<zÛ;í=M�<zÜlPJÕhN�<zÜ¥K�ÝY��D�R�N�<,>�I�M�FÚD�I�R�Ü¥M�<zÕuD�R�ÛjNQM�ç�ÕhN�<zÜ¥PÚR·NQ:�<ÑÜ=ION"I�D
A ÜlP �4<
M�<
R�Õu<©K�<
N��E<z<
R·NQ:�<2PÚR�éOI�M�PHIGR�N�Ù~IGÛ�Û;M�<zÛQDGFHçlNQPHDGR�Û�í=M�<zÜ=PHÕuNQ<zÜ·K�Ý���D�R�NQ<,>�I�M�FÚD~IGR�ÜëM�<zÕ
DGR�ÛjNQM�ç�ÕuNQ<zÜ¥PHRëN�:=<ÑÜ=ION"I�D
A ç=R�Õu<zMjN"I�PHR�NQPH<zÛ�PÚR·N�:=<�� I�R�Ü ×;Ø�FÚPÚÖñ<uN�PÚÙ�<nÛrD
A ÜlP �4<
M�<
R�NC¡_<zéG<zF.â�N�MQPHÞGÞ�<
M;<GF�Õ
PÚ<zR�ÕuPH<zÛ;ÖñD�M8è#M�D�N�DGR�Ûzå�¢2I�DGR�Û�IGR�Ü·è#PHDGR�ÛzålK�<nÕ
IGç�Ûj<©DGÖaN�:=<ÑÜlP��L<zMQ<zR�N8ÛQí�<nÕuP�t�Õ©PHDGR=P$#zI�NQPHDGRlD
A ÜlP �4<
M�<
R�N.ó x ÛQíL<zÕhN�M�I¦ÖñD�MC� I�R�Ü·× Ø Û�D
A ç=R�Õu<zMjN"I�PHR�N�Ý~PÚR·NQ:�<��EM"I�R�Õ":=PÚR�Þ	
8I�NQPHDv�����@� ò õ)÷(!ED
A ç=R�Õu<zMjN"I�PHR�N�Ý~PÚR·NQ:�<2í=MQDlÜlç�ÕhNQPHDGR¥ÖñM"IGÕhN�PÚD�R�Û;D�ÖJ��I�R�Ü × Ø ä
ß�R¥N"I�K=FH<©ß�IGFÚF4N�:=<ÑÛQÝ�ÛjNQ<zÙ~IONQPJÕB<
M�MQD�M�Û;IGMQ<BFÚPJÛjNQ<zÜ_ä



¬ � ¯�£a¯|¤
¥ � t
 l�;� � 	 � � � t ��¦ � � �zy���v §O´ zº

§�t �¨¦ � � �ny���v
¥ � t
 l�;� � 	 � � � t ��¦ � � �zy���v ��´ �nº

¨��"{ot
	 �+© � ����ª ¬�«l¬ �"� �"� � |
�����³����ªu���a� �l��� tu	 � � }O´ �nº
ªî� ��v��h£ù l� ��� 	 � �n� �z´ }zº
ªî� ��v��h£ £ � vG	 � �nº
¼��[� ��	 � �2� ��´ �nº
¼ �;	 ��� �n�z� � �7¬ �"� �"� � | � � �   � �
	��n� � �nº
�| s � � � �uzº
® © � � tz{�{ � | � 	����Ñt
	 ��� }��hº
§a¨ s ¬]¯ � ��� � °�´ �nº
±G²�³ ª ±r´ �h�nº

��µ § ¼ «'¤jw�¥�y��2�Ñt � |2� � 	 � � � | � 	��"�Ñt
	 ��� � ��� � ���"�
¶ s ¬ � ¯�¯ � n}z�]·H°�}
¸ ´ ª ¸ ² �n´ n]·)�G´ ��

��µ § ¼ «'¤�¤jw�¹�"t � y � �"v�ºOy�tz�O	 � 	 � � � 	 � tu	#�"�O	�� �#� �	 � � � � t �"� �" G	jtz� � � �

i�ËÌÏ�fTa�Ó	e=ÎIa

ß�R�t�ÞGç=M�<ÑâC��<8ÛQ:=D��êNQ:=<�Öñç�FÚFLÙ~IGÛ�Û�ÛQí�<nÕhNQM�ç=Ù»��PoN�:~NQ:�<�Ûj<nI�M"Õ":���PÚR�Ü=D��2ä�9;:=<�NQDGN�I�F�R�ç=Ù,KL<
MED�Ö6<
é�<
R�N�Û.PHR~N�:=<�ÛQPÚÞ�R�I�F=M�<
Þ�PÚD�R
D�Ö�NQ:�<2Ù�I�ÛQÛ;ÛQí�<nÕhN�MQç=Ù°PHÛ

= üh*OÿS*

]2 [GeV/cππM
4.8 5 5.2 5.4 5.6 5.8 6

2
E

ve
n

ts
/1

5 
M

eV
/c

0

50

100

150

200

250

CDF Run II Preliminary -1
 12 pb±L = 193 

MC (Arbitrary scale)

 pK→ bΛ π p→ bΛ

 search windowbΛ
Data

�4¤½¼ � �zw�¹�t ��� v ��� 	 ����� yG	 � �z�¥� � v�tu	jt,£ � 	 �¥� y�{�{ � 	jt
	 ��� 	 ���"�"�,��� � � y�� � 	 � �n� ��� 	 � �B�n���B«�	�	��"vëy ��� �����n��{[|���v�v¥� © �"�O	 �"�©��� � � �z��	 � ��y��zy �
{ � ��� ��� �h£ � 	 � �� �t � 	�� � 	 � � � y�� � 	 � �z��	 � t
	 � t ��� �"�"��«�	�	��"v¦£ ��� {���	 � �8v�t ��� �hv�{ � ��� � � © � � 	 � �� �t � 	�� � 	 � ���Ñt ��� v ��� 	 ����� yG	 � �z�	 � tu	 � t �
���
	 � �"�"�¦y � �hv � � � 	 � �E«�	 �_��� �E	 £�� � �hv¦{ � ��� � v���«����E	 � � � �ht ���Q� £ � ��v��h£ �a��� �E	 £��{¹~�à �{��z	�t � ��	 � ���Ñt ��� v �o� 	 ����� y�	 � �n� ��� � � 	 � ��	 £��
v�� � t"|¦�2��vG� � y ��� ���©tz��t ����� 	 � t � | ��� t
{o� �



9;:=<Ñæ�ç�I�R�NQPÚN�Ý

8 ü = �@�Wò õð÷(!
= �@�Wò � Z � � !

üR�ý �GþX.�=ý W,

:�I�Û;K�<z<
R�Õ
IGFHÕ
ç=FHI�NQ<nÜëç�ÛQPHR=ÞNQ:=<{t=NQNQPHR=Þ~í=M�DlÕu<zÜ=ç=MQ<©ç�ÛQ<zÜ·PHRàá ¾Oãfä
9;:=<�M"ION�PÚD2KL<uN���<
<zR~NQ:=<�R�ç=Ù,KL<
M�D�Ö_× Ø ò ���ëIGR�ÜNQ:=<�K=M"I�R�Õ":=PHR=ÞÑM"ION�PÚD��<��� × Ø ò ���"!#Ül<
íL<
R�Ü�Û�D�R~NQ:=<�R�ç=Ù,KL<
MED�Ö_<
é�<
R�N�Û
D�Ö[��ò¿���)IGR�Ü¥NQ:=<¦MQ<zFHI�NQPHéG<©<GF�Õ
PÚ<zR�ÕuÝ 576NV�5 9 ä�9;:=<zÛQ<ÑéOI�FHç=<nÛ8I�M�<2MQ<zí�D�MjN�<zÜ PHR N�IGK=FÚ<,ßjßhä�9;:=<ÑÙ�<zI�Ûjç�MQ<nÜ¥éOIGFÚç=<,D�Ö�NQ:=<,M�I�NQPHD
PJÛr4

_ üÀ= �c× Ø ò �"��!����� × Ø ò ����! üÁ�@3�ý �C. âGýHâ�!1ÂGâ� �

9;:=<2<
M�MQD�MEPHR�Õ
FÚç�Ü=<zÛ�KLD�N�: ÛjN�I�NQPJÛ�N�PHÕzI�F_IGR�Ü ÛjÝlÛjNQ<
Ù~I�NQPJÕ�<zMQM�DGM"Ûzä
Ã�ÛQPÚR=Þ�I	��I�Ý�<zÛQPHIGR�Ù�<uN�:=DlÜëç=R�PoÖñD�MQÙ í=M�PHDGM�ÜlPJÛ�N�MQPHK=çlN�PÚD�R_å|�E<It�R�ÜëNQ:�ION�NQ:=<©ç=í=íL<
M�FHPHÙPÚN�DGRëNQ:=<©R�ç=Ù,KL<
M;DGÖ�ÛQPÚÞ�R�I�FL<
é�<
R�N�Û�û
PJÛr4

û�Äd*W�
ION8þ0S�0>ED�R�t�Ül<zR�Õu<�¡�<
éG<zFcä
9;:=<2ç=í=íL<
M�FHPÚÙ�PÚN�DGR¥NQ:�<��EM"I�R�Õ":=PÚR�Þ	
8I�NQPHD�PHÛ�4

�<�	�c× Ø ò �"��!;Ä?ïGï�ÂGâ� ��� � þ�|�	ÅBý Æ�ý !

`���Ç�È�É�ÊBË$����Ì��Y��È��EÍ

M'<¦NQ:�IGR�L·NQ:=<A=<zMQÙ�PHFHIGKðÛ�N"I�� I�R�Ü�NQ:=<¦NQ<nÕ":=R=PJÕ
I�F�ÛjN�I��6Û�D�Ö.NQ:�<,í�IGMjN�PHÕ
PÚí�I�NQPHR=ÞëPHR�ÛjNQPÚNQçlN�PÚD�R�Û�ÖñDGM�NQ:=<zPÚMBé�PoN"I�F�ÕuDGR�N�MQPHK=çlN�PÚD�R�Û
ä
9;:=PJÛ{�ED�M�L~�;IGÛ©ÛQç=í=íLDGMQNQ<nÜðK�Ý�N�:=<QÃÑäÎ�4ä�@�<
í�IGMjN�Ù�<
R�N2D�Ö;Ï�R=<
M�ÞGÝ)IGR�ÜÑÐ�ION�PÚD�R�I�F]�=ÕuPH<
R�Õ
<�A�DGç=R�Ü=ION�PÚD�RlD_N�:=<~ßfN�IGFÚPJI�Ràß�Û�N�PoN�çlNQD
Ð�I�#
PHDGR�IGFÚ<�ÜlP�AaPJÛQPHÕzIkÐ8ç�Õ
FÚ<nI�M�<�D�N�:=<H��PHR=PHÛjNQM�Ý DGÖ{ÏEÜlç�ÕzIONQPHDGR�å�>Eç=FÚNQç�MQ<�åX�lí�D�MjN"Û
åC�lÕ
PÚ<zR�Õu<)IGR�Ü%9�<nÕ":=R=DGFHDGÞ�Ý D�ÖBÒ�IGí�I�R(D�NQ:=<
Ð�I�NQç=M"I�F{�lÕuPH<
R�Õu<zÛëI�R�ÜpÏ�R=ÞGPHR=<
<zMQPHR=ÞU
�<nÛj<nI�M"Õ": >EDGç=R�Õ
PÚF�D�Ö¦>�I�R�IGÜ=I�D8NQ:�</Ð�I�NQPHDGR�IGFI�lÕ
PÚ<zR�Õu<à>ED�ç=R�Õ
PÚF�D�Ö©NQ:=<Ñ
�<
í�ç=K=FHPHÕ�DGÖ
>E:=PHR�I�D=NQ:=<��|��PJÛ�ÛXÐ�ION�PÚD�R�I�F(�=ÕuPH<
R�Õ
<ÑA=DGç�R�Ü=ION�PÚD�RlD�NQ:�<�sÑä è�ä"��FHD�I�R A=D�ç=R�Ü=I�NQPHDGRlD=NQ:=<���ç=R�Ü=<zÛQÙPHR=PJÛ�N�<
M�PÚç�Ù0Öñç=<zMC�EPHFJÜlç=R=Þ~ç=R�Ü
A=D�M�Û�Õ":�ç=R=Þ�å]zB<
M�Ù�IGR�Ý�DENQ:�<Ó¢©D�MQ<nI�Rn�=ÕuPH<
R�Õ
<·IGR�ÜnÏ�R=ÞGPHR=<z<
M�PÚR=ÞàA=D�ç=R�Ü=I�NQPHDGR IGR�Ü N�:=<~¢©DGM�<zIGR�
�<zÛQ<zIGM�Õ": A=DGç�R�Ü=ION�PÚD�RlD�NQ:=<
è.I�MQNQPJÕuFH< è#:�ÝlÛjPJÕ
Û�I�R�ÜÔs�Û�N�MQD�R=DGÙ¦ÝU
�<zÛQ<zIGM�Õ":?>EDGç=R�ÕuPHF8I�R�Ü NQ:�<H
�DOÝ�IGFX�lD�Õ
PÚ<
N�ÝGå;Ã�¢�D.N�:=<H
�ç�Û�ÛjPJI�R%A=D�ç=R�Ü=I�NQPHDGR ÖñDGMQ�;IGÛQPJÕ

�<nÛj<nI�M"Õ":lD�N�:=<�>EDGÙ�PHÛQPHDGR�ß�R�NQ<zMQÙ�PHR=PHÛjNQ<zMQPJI�F�Ül<~>EPÚ<zR�ÕuPJI�Ý�9a<zÕuR�DGFHDGÞGPJI=å���í�IGPÚRlD_IGR�Ü�PHR)í�IGMjNBK�Ý·N�:=<	Ï�ç=M�DGíL<zI�R'>ED�Ù�Ù,ç=R=PÚN�Ý�Õ Û
Ö8ç�Ù�IGR�è�D�NQ<zR�NQPJI�F6è#M�DGÞ�M�IGÙÙ�<�ç=R�Ül<zM�ÕuD�R�N�M�I�ÕhNXÖ�è�
CÐXKj>�9;K�ï��0�ïlå�è#M�DGKL<�ÖñDGMCÐ8<�� è�:�Ý�ÛQPJÕ
Ûzä

× �7Ø�� �0µE� �z���Q	�tz{ � �SÙEy � { � ¤ � � 	 � y�� � ¹�Q	 � ��v �]Ú_� | �"� ¨�� �"�0µnÛ�Ü�Ý ����°n s �h��°�°n��Þ�� �0µ � � vG� � ����	#tz{ � �|ÙEy � { � ¤c� � 	�y�� � ¹��	 � ��v �[Ú�� | �"� ¨E� �"�
µÔß|àSá �lz� s �"�n�z����Þl� �SµE� �n�G��	Et
{ � � Ú�� | �"� ¨E� ©l� � à|Û �����°z� s �"�n��§n��Þ Ú4�Sµ�â:â�� ����	�t
{ � �SÙ�y � { � ¤c� � 	 � y�� � ¹�Q	 � ��v �]Ú_� | �"� ¨�� �"�Sµdß|ãSá �
�"�� s �h�z�-§z��Þ ��� �����;�4¤�¤��;��	�� � 	�� ��� � �j� � ��� tz{��;� ��� �n��¨��" l� � 	h����� � � � {ot �0ä%Ú y �0ä �n��åz�z�n� ä «

× }GØ#¤ � �;y�� � ��	 â �Sæ �|Ú_� | �"� �U§z� s �h�n�n}n�;�u}
� �
× �rØ T#¿QrhÀ ¿Q^ùqfe�½#kz¾jXYÀñb"mo¿�½aV�Â
ÃjÀYb�Ã �Sç �Sè tz� � £�t � t ¿QX.kzmog � Ú�� | ����� tz{�¨E� ©G� ��£ Ò�ã|ã �G�"�n�z�G� s }z�z��}n�
× ��ØJé�ê�ê�ë(ìîí-íGï-ï-ï(ð½ñ�ò-ó�ô�ð½ñGêWórõ�öW÷rø-ùlðOú�ù�û0í�üW÷�ø�ýWíGé�öWó�ýWí-÷-ñ�ô�írï0þrõ�ê-ú�ø ²n¸�¸�ÿWí�þGõ�ù-ú�ülð@é�ê��|ò��������	�
× §GØ#� � §�y �½¦ y ¦��o� ��	Etz{ � � Ú_� | �"��¼ �Q	�	 �|�jß�
� s �"�n�n�n�#���� ä ��°n� �
× �rØ#¨ � ¹� � t
��	jt���	Etz{ � � Ú_� | �"� ¨�� ©l��Ò�ã|ß w �n
���z�G� s }z�z�G�u� �
× GØ�¼ �SÚ y�� â"� �|®� �	 � � �+â t
	 � �z��� �6� �"t ���j� � �#� � � ����£ ��� �n��t
{ � �l  � | �����"� åz�z�n��°z�n�z�G��é�ê-ê�ë(ìîí-írï�ï-ï(ðîó�ø�ü�þ��lðî÷rø-ýWírë0ñ�írë-é	��ñ�þ-ô�ñ�ín¸��n¸	��¸���� �
× °rØ��î¹�ht � y � �"�2�"�O	�� � 	 � � � �"{ot
	 �+© � �H� t � 	 � �n� � t
��v¦� � v �[� � � 	�� Ú t � |G�2�2��	 ��� � �.� �¦	 � �8¬�� � ¯ £ ¯�� ¤ ��� �n��tz{Y� �¦�����~Ù��z	�����"��} �


